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A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS. 

WHICHEVER IS LONGER. FROM THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(3). In no event, however, nnay a reply be timely filed 
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DETAILED ACTION 



Information Disclosure Statement 

The prior art documents submitted by applicant in the Informational Disclosure 
Statement filed on January 3, 2005 have all been considered and made of record (note 
the attached copy of form PTO-1449). 

Drawings 

Two (2) sheets for fomnal drawings were filed September 30, 2004 and have 
been accepted by the Examiner. 

Speci^caUon 

Applicant's cooperation is requested in correcting any errors of which applicant 
may become aware in the specification. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
fomn the basis for the rejections under this section made In this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in ttiis or a foreign country or in public 
use or on sale in ttiis country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1, 7-9, 14, 15, 18, 23, and 26 are rejected under 35 U.S.C. 102(b) as 
being anticipated by Thual et al. (6,014,483). 
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Regarding claims 1 and 7. Thual et al. discloses a production method of at least 
one expanded core monomode optical fiber, wherein it comprises the steps of assembly 
of at least one graded index multimode fiber with at least one mode expansion 
monomode fiber, such that said graded index multimode fiber retains the diameter of 
the optical beam propagated therein in Figs. 2F-2J and Fig. 4; splitting of said graded 
index multimode fiber to form a protective component of predetemriined length of said 
mode expansion monomode fiber in column 4, line 29 and Figs. 21 and 2J; and wherein 
it uses ribbons of n fibers to produce a set of n expanded core fibers collectively in Fig. 
2J. 

Regarding claims 8 and 9, Thual et al. discloses a production method of an 
expanded core fiber comprising a geometric modeling step wherein the end of the 
graded index fiber is cleaved straight in Figs. 21 and 2J. 

Regarding claim 14, Thual et al. discloses an optical monomode fiber collimator 
wherein it comprises at least one segment of mode expansion fiber, and at least one 
segment of expansion holding fiber comprising at least a first segment of graded index 
multimode fiber in Fig. 2J and Fig. 4. 

Regarding claim 15, Thual et al. discloses an optical monomode fiber collimator 
wherein said segments of mode expansion and expansion holding fiber have the same 
diameter as said monomode fiber in Fig. 4. 

Regarding claim 18, Thual et al. discloses an optical collimator wherein the end 
of the graded index fiber is cleaved straight in Figs. 21 and 2J. 
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Regarding claim 23. Thual et al. discloses an expanded mode diameter 
monomode optical fiber, wherein it comprises at its end at least one mode expansion 
section and at least one expansion holding section comprising at least a first segment of 
graded index multimode fiber forming a protective component of predetemnined length 
of said mode expansion section, said expansion holding section retaining the diameter 
of the optical beam propagated therein in Fig. 4. 

Regarding claim 26, Thual et al. discloses a monomode optical fiber wherein said 
monomode fiber, said mode expansion section, and said expansion holding section 
have the same diameter in Fig. 4. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art 
are such that the subject matter as a whole would have been obvious at the time the invention was made to 
a person having ordinary skill in the art to which said subject matter pertains. Patentability shall not be 
negatived by the manner in which the invention was made. 

Claims 10 and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Thual et al. (6,014,483) in view of Zhang et al. (6,167,174). 

Regarding claim 10, Thual et al. teaches a production method of an expanded 
core fiber comprising a geometric modeling step wherein the end of the fiber is cleaved 
straight, but does not specifically state the geometric modeling step to consist of 
cleaving or polishing at an angle. Zhang et al. teaches fibers that are polished at an 
angle in column 6, lines 57-60. Since both inventions relate to end operations of optical 
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fibers, it would have been obvious to one of ordinary sl^ill in the art at the time the 
invention was made to polish the fibers at an angle as disclosed by Zhang et al. in the 
production method disclosed by Thual et al. for the purpose of reducing return 
reflections. 

Regarding claim 19, Thual et al. teaches an optical collimator wherein the end of 
the fiber is cleaved straight, but does not specifically state the end to be cleaved or 
polished at an angle. Zhang et al. teaches fibers that are polished at an angle in 
column 6, lines 57-60. Since both inventions relate to end operations of optical fibers, it 
would have been obvious to one of ordinary skill in the art at the time the invention was 
made to polish the fibers at an angle as disclosed by Zhang et al. in the optical 
collimator as disclosed by Thual et al. for the purpose of reducing return reflections. 

Claims 11-13 and 20-22 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Thual et al. (6,014,483) In view of Okubo et al. (5,565,978). 

Regarding claims 1 1-13, Thual et al. teaches a production method of an 
expanded core fiber comprising a geometric modeling step wherein the end of the fiber 
is cleaved straight, but does not specifically state the geometric modeling step used to 
round said end by melting, drawing, or material addition, or etching by chemical, 
mechanical, or laser means. Okubo et al. teaches fibers that are rounded to form a lens 
by melting in column 8, lines 15-18. Okubo et al. also teaches the end of the fiber to be 
etched in column 8, lines 15-18. It would have been obvious to one having ordinary skill 
in the art to etch by chemical, mechanical, or laser means, since all three are well know 
methods of etching in the art. Since both inventions relate to end operations of optical 
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fibers, it would have been obvious to one of ordinary sl^ill in the art at the time the 
invention was made to round the end of the fiber into a lens as disclosed by Okubo et 
al. in the production method disclosed by Thual et al. for the purpose of altering the 
expansion angle of the light emitted from the fiber. 

Regarding claims 20-22, Thual et al. teaches an optical collimator wherein the 
end of the fiber is cleaved straight, but does not specifically state the end to be rounded 
by melting, drawing, or material addition, or etching by chemical, mechanical, or laser 
means. Okubo et al. teaches fibers that are rounded to form a lens by melting in 
column 8, lines 1 5-1 8. Okubo et al. also teaches the end of the fiber to be etched in 
column 8, lines 15-18. It would have been obvious to one having ordinary skill in the art 
to etch by chemical, mechanical, or laser means, since all three are well know methods 
of etching in the art. Since both inventions relate to end operations of optical fibers, it 
would have been obvious to one of ordinary skill in the art at the time the invention was 
made to round the end of the fiber into a lens as disclosed by Okubo et al. in the optical 
collimator disclosed by Thual et al. for the purpose of altering the expansion angle of the 
light emitted from the fiber. 

Claim 27 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Thual et al. (6,014,483) in view of Yamauclii et al. (5,689,578). 

Regarding claim 27, Thual et al. teaches an expanded mode optical fiber, but 
does not specifically state the fiber to be of a polarization holding type. Yamauchi et al. 
teaches a fiber that is of a polarization holding type in the abstract. Since both 
inventions relate to optical fiber devices, it would have been obvious to one of ordinary 
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skill in the art at the time the invention was made to use a polarization holding fiber as 
disclosed by Yamauchi et al. in the expanded mode fiber as disclosed by Thual et al. for 
the purpose of preserving the polarization of the light. 



Allowable Subject Matter 

Claims 2, 16, 17, 24 and 25 are objected to as being dependent upon a 
rejected base claim, but would be allowable if rewritten in independent form 
including all of the limitations of the base claim and any intervening claims. 

Claims 3-6 are allowed. 

The following is a statement of reasons for the indication of allowable subject 
matter: The prior art cited on attached form PTO-892 is the most relevant prior art 
known, however, the invention of these claims distinguishes over the prior art of record 
because none of the references either alone or in combination disclose or render 
obvious what is defined in these claims. 

Regarding claim 2, the prior art of record fails to teach or fairly suggest a 
production method of an expanded core fiber comprising a mode expansion monomode 
fiber joined with a graded index multimode fiber, wherein the mode expansion 
monomode fiber comprises at least one segment of silica fiber along with at least a 
second segment of graded index multimode fiber. The Thual et al. reference teaches a 
mode expansion fiber joined with a graded index fiber, but the mode expansion fiber 
does not have a second segment of graded index fiber. None of the references listed in 
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the prior art section teach or suggest using two separate segments of graded index fiber 
along with a segment of silica fiber. 

Regarding claims 16 and 17, the prior art of record fails to teach or fairly suggest 
a fiber collimator comprising a mode expansion fiber along with a graded index 
multimode fiber, wherein the mode expansion fiber comprises at least one segment of 
silica fiber along with at least a second segment of graded index multimode fiber. The 
Thual et al. reference teaches a mode expansion fiber joined with a graded index fiber, 
but the mode expansion fiber does not have a second segment of graded index fiber. 
None of the references listed in the prior art section teach or suggest using two 
separate segments of graded index fiber along with a segment of silica fiber. Claim 17 
depends from claim 16. 

Regarding claims 24 and 25. the prior art of record fails to teach or fairly suggest 
an expanded mode monomode optical fiber with a mode expansion section joined with 
a graded index fiber segment, wherein the mode expansion fiber comprises at least one 
segment of silica fiber along with at least a second segment of graded index multimode 
fiber. The Thual et al. reference teaches a mode expansion fiber joined with a graded 
index fiber, but the mode expansion fiber does not have a second segment of graded 
index fiber. None of the references listed in the prior art section teach or suggest using 
two separate segments of graded index fiber along with a segment of silica fiber. Claim 
25 depends from claim 24. 

Regarding claim 3, the prior art of record fails to teach or fairly suggest a 
production method of an expanded core fiber comprising the steps of joining a graded 
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index fiber with a silica fiber, splitting the silica fiber, joining a second graded index fiber, 
splitting the second graded index fiber, joining a second silica fiber, splitting the second 
silica fiber, and joining the resultant fiber to a monomode fiber. The Thual et al. 
reference teaches a mode expansion fiber comprising a monomode fiber and a silica 
fiber joined with a graded index fiber, but the mode expansion fiber does not have a 
second segment of graded index fiber or a second segment of silica fiber. None of the 
references listed in the prior art section teach or suggest using two separate segments 
of graded index fiber along with two segments of silica fiber. Claims 4-6 depend from 
claim 3. 
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Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Chris H. Chu whose telephone number is 571-272-8655. 
The examiner can normally be reached on 8:30 AM - 5:00 PM Mon-Fri. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Rodney Bovernick can be reached on 571-272-2344. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Any inquiry of a general or clerical nature should be directed to the Technology 
Center 2800 receptionist at telephone number (571) 272-1562. 




Chris H. Chu 
Patent Examiner 
December 27, 2005 




